Point mutagenesis reveals that a coiled-coil motif of CrV1 is required for entry to hemocytes to suppress cellular immune responses.
Various immunosuppressive factors are derived from polydnaviruses (PDVs) mutually symbiotic to some ichneumonid and braconid wasps. CrV1 was originally identified from a PDV called Cotesia rubecula bracovirus. CrV1 orthologs are reported in other Cotesia-associated PDVs, but not clearly understood in their physiological functions. This study determined a function of CrV1 encoded in Cotesia plutellae bracovirus (CpBV). CpBV-CrV1 is the largest molecule among the known CrV1s and is predicted to possess three coiled-coil motifs. It was constitutively expressed in parasitized host, Plutella xylostella. In vivo transient expression of CpBV-CrV1 significantly impaired hemocyte nodule formation. However, its specific RNA interference significantly recovered the immune response. Two point mutations (Ala→Pro at 192nd and 196th positions) were designed to remove the main coiled-coil motif of CpBV-CrV1. When CpBV-CrV1 and the mutant CpBV-CrV1 were expressed in Sf9 cells, their proteins were synthesized and secreted into each culture medium. When each culture medium was overlaid on hemocytes of nonparasitized P. xylostella, an immunofluorescence assay showed that CpBV-CrV1 entered the hemocytes, but the mutant protein did not. The entered CpBV-CrV1 significantly inhibited hemocyte-spreading behavior by preventing F-actin formation. These results indicate that CpBV-CrV1 is an immunosuppressive factor of CpBV, in which its coiled-coil motif is essential.